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The hidden resistome of retail chicken meat
Sir,
The increasing spread of multidrug-resistant bacteria is a worldwide health issue.
The role of the environment in dissemination of resistance genes and the ultimate burden on the clinic is widely unknown [1] . Many resistance genes originate from the environment, such as bla CTX-M , the most common clinical extended-spectrum -lactamase (ESBL) conferring resistance to the important third-generation cephalosporin (3GC) antibiotics [2] . The environment also provides a potential risk to humans through direct exposure to antibiotic-resistant bacteria [1] .
Despite the importance of the environment as a reservoir of diverse resistance genes, the exposure route to humans is understudied. A probable route is through the food chain, and a few studies have observed ESBL-producing Escherichia coli in chicken meat, which may be associated with infection [1] . To date, no study has examined the wider commensal resistome associated with retail meat, which is vital when considering the potential of mobile resistance genes to transfer into the human microflora and pathogens. In this study, we tested the hypothesis that retail meat has a hidden reservoir of resistance genes in the animals' wider commensal flora.
Nine swab samples (three per carcass) were taken in March 2011 from retail organic chicken (UK reared), conventional chicken (UK reared) and budget chicken (source unavailable). Swabs were analysed for antibiotic resistance load using Luria broth agar plates supplemented with either ampicillin (32 mg/L), ciprofloxacin (1 mg/L), M a n u s c r i p t
or trimethoprim (4 mg/L). Swabs were also analysed using chromogenic medium This is the first report of bla CTX-M in R. aquatilis (sequencing revealed the genotype to be bla CTX-M-3 ) and is cause for concern due to the large number present (>7000 per swab), which is higher than that found per millilitre of sewage-contaminated river sediment [2] . The finding of bla CTX-M-3 is surprising as it is not commonly associated with human infection in the UK and is more common in Poland, where it is one of the most prevalent ESBLs, as well as in China [3] . This study illustrates the importance of screening a wide range of commensal and common environmental bacteria for carriage of resistance genes. Rahnella aquatilis is a common gut commensal in poultry, thus selection may have taken place in the animal gut on the farm. The bacterium can cause sepsis in immunocompromised patients [4] , and indeed even when not causing infection the vast number of mobile genetic elements and resistance genes contained in the commensal flora of retail meat will be able to transfer to the human microbiome and enteric pathogens. We hypothesise that the resistant commensal flora of meat contributes to the abundance of diverse resistance genes often observed in human microbiome studies [5] . Clearly the use of indicator organisms such as E. coli is important for monitoring food quality, however when studying antibiotic resistance this study suggests we should consider the whole chicken microbiome or bacterial groups rather than single species, as focusing Competing interests: None declared.
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